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RINGKASAN 

EVALUASI DAYA DUKUNG TIANG PANCANG BERDASARKAN DATA 

CONE PENETRATION TEST (CPT) DAN PILE DRIVING ANALYZER (PDA) 

DI TANAH LUNAK (STUDI KASUS: PROYEK PEMBANGUNAN GEDUNG 

KANTOR BARU DINAS KESEHATAN KABUPATEN KAPUAS), Bela Tasya 

Siahaan, 2026, Jurusan/Program Studi Teknik Sipil, Fakultas Teknik Universitas 

Palangka Raya. 

Peningkatan pembangunan infrastruktur di Indonesia menyebabkan banyak proyek 

konstruksi dibangun pada tanah lunak yang memiliki daya dukung rendah serta 

rentan mengalami penurunan, sehingga memerlukan penggunaan fondasi tiang 

pancang. Daya dukung ultimit tiang pancang dapat ditentukan melalui pendekatan 

statis menggunakan data Cone Penetration Test (CPT) maupun pendekatan dinamis 

menggunakan Pile Driving Analyzer (PDA), namun hasil estimasi daya dukung 

ultimit dari kedua pendekatan tersebut dapat berbeda sehingga memerlukan evaluasi 

untuk mengetahui tingkat kesesuaiannya. Penelitian ini bertujuan menganalisis daya 

dukung ultimit tiang pancang berdasarkan data CPT dan PDA, serta mengevaluasi 

tingkat kesesuaian hasil perhitungan metode empiris CPT terhadap hasil interpretasi 

CAPWAP. 

Penelitian ini dilakukan pada Proyek Pembangunan Gedung Kantor Baru Dinas 

Kesehatan Kabupaten Kapuas. Data yang digunakan merupakan data sekunder 

berupa hasil pengujian CPT, PDA, dan spesifikasi teknis tiang pancang. Analisis 

dilakukan dengan menghitung daya dukung ultimit tiang pancang berdasarkan data 

CPT menggunakan metode Schmertmann dan Nottingham (1975), De Ruiter dan 

Beringen (1979), serta Bustamante dan Gianeselli (1982), menganalisis hasil 

pengujian PDA menggunakan Case Method dan hasil interpretasi CAPWAP, 

kemudian membandingkan hasil perhitungan daya dukung ultimit berdasarkan data 

CPT terhadap hasil interpretasi CAPWAP menggunakan analisis deviasi untuk 

mengevaluasi tingkat kesesuaiannya. 

Hasil analisis menunjukkan nilai daya dukung ultimit berdasarkan data CPT 

menggunakan metode Schmertmann dan Nottingham (1975) sebesar 52,885 ton (S1) 

dan 56,000 ton (S2), metode De Ruiter dan Beringen (1979) sebesar 54,702 ton (S1) 

dan 53,151 ton (S2), serta metode Bustamante dan Gianeselli (1982) sebesar 32,185 

ton (S1) dan 31,338 ton (S2). Hasil pengujian PDA menggunakan Case Method 

sebesar 61,250 ton (AS C3-188) dan 65,150 ton (AS D1-214), sedangkan hasil 

interpretasi CAPWAP sebesar 62 ton (AS C3-188) dan 66 ton (AS D1-214). 

Berdasarkan hasil analisis deviasi, ketiga metode empiris CPT menunjukkan tingkat 

kesesuaian yang bervariasi terhadap hasil interpretasi CAPWAP. Berdasarkan nilai 

rata-rata deviasi, metode Schmertmann dan Nottingham (1975) menghasilkan 

deviasi terkecil sebesar 14,851%, sedangkan metode Bustamante dan Gianeselli 

(1982) menghasilkan deviasi terbesar sebesar 50,324%. 

Kata Kunci: Daya Dukung Ultimit, Tiang Pancang, CPT, PDA, Tanah Lunak.
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SUMMARY 

EVALUATION OF PILE BEARING CAPACITY BASED ON CONE 

PENETRATION TEST (CPT) AND PILE DRIVING ANALYZER (PDA) DATA 

IN SOFT SOIL (CASE STUDY: NEW OFFICE BUILDING CONSTRUCTION 

PROJECT OF KAPUAS DISTRICT HEALTH DEPARTMENT), Bela Tasya 

Siahaan, 2026, Civil Engineering Department/Study Program, Faculty of 

Engineering, Palangka Raya University. 

Increased infrastructure development in Indonesia has led to numerous 

construction projects being situated on soft soils characterized by low bearing 

capacity and susceptibility to settlement, thereby necessitating the use of pile 

foundations. The ultimate bearing capacity of piles can be determined via static 

approaches using Cone Penetration Test (CPT) data or dynamic approaches using 

the Pile Driving Analyzer (PDA); however, as estimates derived from these two 

methods may differ, an evaluation of their level of agreement is required. This study 

aims to analyze pile ultimate bearing capacity based on CPT and PDA data and to 

evaluate the degree of agreement between results obtained from empirical CPT 

methods and those derived from CAPWAP analysis. 

This study was conducted on the construction project for the new Kapuas Regency 

Health Office building. The data utilized were secondary data comprising CPT and 

PDA test results as well as pile technical specifications. The analysis involved 

calculating the ultimate pile bearing capacity based on CPT data using the methods 

of Schmertmann and Nottingham (1975), De Ruiter and Beringen (1979), and 

Bustamante and Gianeselli (1982); analyzing PDA test results via the Case Method 

and CAPWAP interpretation; and subsequently comparing the calculated ultimate 

bearing capacity (based on CPT data) with the CAPWAP interpretation results 

using deviation analysis to evaluate the level of agreement. 

Analysis results indicate ultimate bearing capacity values based on CPT data of 

52.885 tons (S1) and 56.000 tons (S2) using the Schmertmann and Nottingham 

(1975) method; 54.702 tons (S1) and 53.151 tons (S2) using the De Ruiter and 

Beringen (1979) method; and 32.185 tons (S1) and 31.338 tons (S2) using the 

Bustamante and Gianeselli (1982) method. PDA test results using the Case Method 

yielded 61.250 tons (AS C3-188) and 65.150 tons (AS D1-214), while CAPWAP 

interpretation results yielded 62 tons (AS C3-188) and 66 tons (AS D1-214). Based 

on the deviation analysis, the three empirical CPT methods showed varying levels 

of agreement with the CAPWAP interpretation results. Based on average deviation 

values, the Schmertmann and Nottingham (1975) method produced the smallest 

deviation at 14.851%, whereas the Bustamante and Gianeselli (1982) method 

produced the largest deviation at 50.324%. 

Keywords: Ultimate Bearing Capacity, Driven Pile, CPT, PDA, Soft Soil. 
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